DNA sequence analysis of mutations induced by N-2-acetylamino-7-iodofluorene in plasmid pBR322 in Escherichia coli.
The spectrum of mutations induced by N-2-acetylamino-7-iodofluorene (AAIF) was analyzed in a forward mutation system based on mutagenesis directed to a small restriction fragment in the tetracycline resistance gene of plasmid pBR322. AAIF was found to induce frameshift mutations and base-pair substitutions at approximately equal frequencies. The frameshift mutations were mostly deletions of single base-pairs, but -2 frameshifts and +1 frameshifts were also detected. With one exception, the substitutions were transversions initiated at a G.C base-pair. Both frameshift mutations and transversions occurred preferentially at sites of repetitive guanine residues. Although AAIF and the related aromatic amines N-2-acetylaminofluorene (AAF) and N-2-aminofluorene (AF) all bind to the C-8 position of guanine, they have different effects on DNA conformation, and these differences are reflected in their mutation spectra. Previous studies have provided evidence that AAF adducts can trigger a B to Z conformational change in alternating GC sequences or displacement of the guanine by the fluorene ring in other sequences; the principal result is two classes of frameshift mutations. AF, whose DNA interaction involves outside binding rather than insertion and denaturation, primarily induces base-pair substitutions. AAIF adducts are chemically similar to AAF adducts, but the iodo group apparently hinders insertion of the fluorene ring into DNA. Consistent with this model, the mutation spectrum of AAIF combines properties of the mutation spectra of both AAF and AF.